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(57) Modem cAbU capable d'acheminer le traflc A 
commutanon de paquets dans les deux sens et des 
signaux de type td<phoniqae afin d-ofTrir des services 
tWphoniques locaux sur un rtseau cfibK HFC bilateral 
L« signaux de type filiphonique sont transmis au 
moyen du prr:ocole TCP/IP sur des installations de 
d.stnbut,on HFC. Ms comprennent des representations de 
conditions de dicrochage et d'accrochage. etc. Chez le 
client, le modem c&bli pour circuit tiliphonique peut 
pnendre un certain nombre de formes. Parexemple il 



^mt ^l i J"^"^ '^'^^'•y packet-switched 
^mc and IS capable of telephony-type signaling to 
^vide local telephone services overTrwo-lay HF? 
cable network. The telephony-type signaliL i^ 
transm ned using the TCP/IP «r«,-^ . ^'^"^""8 " 
^ - * ^ i^f/lf protocol over an HFC 

distnbution pant This . 

■ncludes repre:e„tation?:f 'ot^^ZZX-,:;.^!' 
A. the customer's premises, the telephony cabiTmodc^" 
takes any one of a number of forms. For examl 
telephony cable modem comprises tennin c^uipnien 
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pcut comprcndre dcs ports d'6quipcmcnt tcnninal 
pcrmcnant Ic raccordcment i la fois ^ un ^qutpement 
terminal dc dorin^ tcl qu'un ordmateur personnel ct un 
^quipcment terminal de transmission de la voix lel qu'un 
tdl^phone du service t^Kphonique traditionncl. Ou 
encore, il peut ofTrir la fonctionnaliid du service 
t^l^phonique traditionnel et comprendre un combing et 
un clavier pour la composition. II peut aussi comprendre 
un port d'^uipcmeni terminal permettant le 
raccordement A un 6quipement terminal dc donndes qui 
fonctionne 6galement comme un t^l^phone, par exemple 
un ordinateur personnel ^uip^ d'un microphone et dc 
haut-parleurs. 



ports for coupling to both data terminal equipment such 
as a personal computer and voice terminal equipment 
such as a POTS telephone. Alternatively, the telephony 
cable modem includes POTS functionality and 
comprises a handset and keypad for dialing. As yci 
another example, the telephony cable modem includes a 
terminal equipment port for coupling to data terminal 
equipment that also functions as a telephone, such as a 
personal computer equipped with a microphone and 
speakers. 
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« telephone, such « . pc„ond computer equipped with . microphone a.d speakers. 
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Baekymunrf Of ^[||, fnYtntitlll 

The p„5«nt invention relates to communiclions equipment, and. more p«ticularly to 
telephony-type services. 

Today, it could be argued that providing Internet service is the fastest growing market in 
the United Sutes and around the world. For most people, access to the Internet is provided via a 
"plam-old-telephone service" (POTS) connection to an "Internet service provider" OSP) In this 
.nstance. one simply has to incorporate an «»Iog modem into a personal computer or 
equivalent, and have a customer account wid» the ISP. As such, at one leveU accessing the 
Internet th.s way is as simple as dialing a telephone number assocUted with the ISP and "logging 
m " However, at another level, this type of Internet connection comprises dispamtely different 
parts. 

For example, the POTS connection to die ISP is a PSTN "circuit-switched" "data call " 
However, at the ISP the Internet call becomes "packet-switched" as known in the art In 
add.fon. the customer's analog modem is coupled to the "loc.Moop ' plant of the local exchange 
carrter (LEC) of the public-switched-telephone-network (PSTN). This local-loop is typically a 
pair of wires, conventionally referred to as "tip/ring." Unfortunately, local-loop access has a 
b.s.c hmiution - namely bandwidth. Curremly. analog modems only offer limited raw dau 
rates, e.g.. .n the neighborhood of 33 kbps (thousands of bits per second). Since Internet 
applications typically require large amounts of data. e.g.. for pictures, etc.. and may also involve 
vo.ce (audio) communications, accessing the Internet via a circuit-switched local-loop has 
performance problems. 

In an attempt to improve performance, the industry is continuing to push data rates on 
the local-loop higher and higher as evide«:ed by the recently announced 56 kbps technology 
from such companies as Lucent Technologies Inc. and U.S. Robotics. Further, the iinlustiy is 
continumg to develop dau compression schemes for audio communication, n,ch as ITU-T 
standards G.729. G.729 Annex A. or G.723. These compression schemes effectively decrease 
data rates needed to support audio transmission in "real-time" despite the low bandwidth of Ae 
local loop and any inherent delay, in packet switching caused by dte Internet (It should be 
noted that the low bandwidth of the locaJ-loop accentuate, any ,uch packet-switched delays ) 

Nevertheless, the limitations of the local-loop for Internet access have created an 
opportunity for cable modem m^iufacturer, to provide Internet access via a cable modem A, 
such, cable modem manufacnirers are beginning to leverage off of the hybrid-f.ber-coax (HFC) 
distribution plant that exist, for cable-TV. to provide two-way cable modems capable of 
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accessir.g the Imemel ai significtntly hiaher data «t.. i 
As such, the deployment of an HFC nUn» ^uu ^ 
5 .pprccl. doe. „p,.„ u» locZrlt^: ^^'^t,. w. k.v. such „ 

cabl. modem, _ i. („ p«k«.,wi>ch«l d^ ,1 *" "^"^ ~o-w.y 

'0 Summary nfth> f»Yfnt1nn 

«."ipmc„, .„h„, POTS.. 1.^,1 , 

t.l.pho», c.bl. modem i„cl„d« . * """^ 

...p™.-. ... .uo ....^.oo. r .~ r: r: z:: """" " 

microphone and speaker,. ' "^P"'"" a 

A5 a result of the above, the inventive concept provides local teleohone 
30 access. wiues locai telephone service via cable 

Brfef n>«^rinrtfln irf fhr nunlin 

p.^ip, "o,::::::r"' - • .n,.od„., 

35 i„,e„..or ' " " "'"^ • -^i". ^ Pn-ipw of U,e 
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FIG. 3 i, .„ ill„m,i„„ of . portion of . «l.pk„„y.^ „„,^ 
nK...g..««corJ«K.witf„l,eprincipl«ofth.r„,.„,io„ «y".n. TCP/IP 

i„v.»«or: ' """"" "'-^ °' 

FIG. 5 i, „ ^ „^ i„ co„,munic..ion> ,f no , . 

of.^. """^ "'-"^'^ «°>'^« pH~;p.» 

Of*. .r.i':.r " "-^ - ^-'p- 

TO. . „ „.„.t^., „i„ ^ ^^^^^^^^^ 

'T'/ '-"'^ '"f-"- •» "...in HFC 

20. ,„„, .«>,«.,. c.„,„ „«oH. 50. .nd f„.„d c„s,o™.r ^.^^^ 

assumed to embody the inventive concept, 

Cus»n.„ p„„i« ^ip„„, ,00 compH-, d.u, ^„,p„^, „„_ 

1 .5 ««^cbl. ,05. D«. »„i„., .^ip„.„, „„ „ . p«,o™ . computer 

w«h a,, n^^sao- h«d«« „d „W (no, .how.,. T.l.pho.. ,,5 . porl 

Ts'^Zn-^J": TT" ' '"^ « •» 

.05 h« .s^i.,.d p,o,o.o," „P) ,„.3^,,,,so. ^ 

tuston..rpr.mi«e. equipment IO«i.idenUfiedhereinby»«, 101 

n, HFC fU« 200 i, ™p«.„«,iv. of. bi^i^io,.! ■™s„,i«ion. c.bl. 

ne-wo* over . hyb^„b.,<o«i., cbi. di..Hbo.io„ p,.». ^ hFC 
..n„.na..d U,. p„„id„., d«. POP 2,0. which U of .,„ip„ „Tf« 

p,ch« d.„ „me. -n-e d.„ POP Z,0 i. coopled „ 55 ^ 'JZl 
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.™ clW d« r„,.n,«. (I, jhould b. noted U... .Ittm«i».lv "in.,,... - T 
ln..n,.^i«™„ „.«oH.,. c.„« b. <» • combination of 

A. „o,«> .bo... POP 2.0 is coupted tt, p«k« phon. g.,.„.y 2,5 ,„„ 
o.«o„..„, b.,„, „c p,„, 200. d.u POP 2,0. „d ln«„,« 55; „bi,. 

■n«g™»d s,rv,c„ D,g,»l N«wo,k (ISDN, i„,.rf«. 2,4. „ . ^^j, 

Pf imaty rale imtrfkce (PW). or olhm. • 

221 and ,0 ,»....xch.„ge c«n« „.rwo,k 50. n,. |,«r provide communicion, wi,h 
customs pr.„i„. „ .„„^„,.^^,^ ^ 

«cb.,g. c.„,„ 50 .hrough an .«„ci.,«. LEC (no. shown,. u„, ,66 i. 

303 7,4 0432 (I. should b. „o»d ,ha, atoough shown sep.,.,.,,. local swiuh 220 ,.p.es.„<s 

20 could b« incorporated into the local switch.) 

b. made .o FIG. 2. „b,ch „p„s.„,s ,„ „.^<^ ,^ 

con,n,„a....ion. CI between ,0, and ose, m. .„ U,i, exacp,,. 0,. co™„„„ie.,i„„ „„ 

25 " " ' P«y >6<i is U,. called pany 

25 « s,.p 400 user ,0, dial, a ,.l.pbo„e „„™b.r associated wiU, .be called pan,. iH^ 

iu,own.„u«a„.e g..,im„gd,eb«Kl,e,.,c..ot«l.pbo„. 1,5. A. „s«i b.„i» ,he called pi^y 
..^Phon. number. 303.7,4.0412. is also ,ef.n«, ,„ .. .b, -,er„,i.„i„, oN." ,„ s,.p 405 !Z 
rn^en, ,05 (subse,ueo, ,0 de-ecing ..lepbon. . ,3 ,oing "ofT-Koon racei.-.. ,0^ Ipbo 
115. .he «,„e„c. of ,oucb-,on. dig,,. „p,e,e„,i„, «, ,en„,„.,i„g dN. ,„ step 410. and in 
30 accordance w.d, ^ 1„..„.|,. concept, c.ble moden. ,05 fonnat, .„ ,SDN Sen,p messag 

an JSDN D-cbanne, .s,„g ,b. «.„ known «.da,d. Although this 7u^Z 

.mbod.™.„, of the i„„„tiv. concept „... „ ,S0N S...p message in t^ con J ^.m; 
models and the ,P protocol it sb^-ld be reaii^ by .ho» skiiled in d.e an that other 

the ..ynchronou. ,™.f., mode (ATM)., In step 4,5. cab,, modem ,05 fonnat. an „ m.s«ge 
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for conveying ISDN D<h.nncl signaling, with the originating, or source. IP address 
(199.222.104.150). and the destination IP address (e.g.. 199.222.104.160). An illustrative IP 
message 250 is shown in FIG. 3. In this example, the above-mentioned ISDN Setup message is 
carried in the d.U portion of the IP message 250. In step 420. this IP message is transmitted by 
cable modem 105 and sent over HFC 200 using TCP/IP. 

■nie dau POP 210 receives the IP message in step 425. In step 430. daU POP 210 routes 
the IP packet to packet phone gateway 215. as a function of the destination IP address, which in 
this example represents packet phone gateway 215. Upon receipt. Packet phone gateway 215 
recovers the ISDN Sen.p message from the received IP packet in step 435. Packet phone 
gateway 215 retr««mits the ISDN Sen.p message to local switch 220. via the D-channel of 
ISDN interface 216. in step 440. In step 445. local switch 220 receives the ISDN Setup message 
and processes the call « in the prior m. e.g.. evenhially causing a ringing signal to appear at 
telephone set 165. 

AS illustrated by the above description, and as shown in FIG. 4. packet phone gateway 
215 communicates ISDN signaling information between local switch 220 and cable modem 105 
m accord«»ce with the principle, of the invention. Although not shown, packet phone gateway 
215 mcludes ISDN interface equipment to support ISDN interface 216 and IP packet equipment 
to support IP interface 211. A, such._call signaling information,, equivalent to states such as 
':«tup^' nnging,"::answer." ••disconnect."^tc, is com^ ,oca| switch 220 and 

P*«l^V Phone gateway 215 as lo^ signaling information via a D-channel of ISDN interface 
2J6^and as part of a ICP/IP message between packet phone gateway 2 1 S.'and cable modern.! 05. 
For example, upon far-end customer premises equipment 165 going "off-hook" to answer the 
call. ISDN signaling mess.ge(s) are uansmitted back to packet phone gateway 215 to complete a 
circuit-switched connection between packet phone gateway 215 and customer premises 
25 equipment 165 in step 450. In step 455. packet phone gateway 215 conveys this telephony-type 
signahng mformation to cable modem 105. via dau POP 210 and HFC 200. to complete the 
packet-switched connecrion between packet phone gateway 215 and cable modem 105. 

In order to facilitate call processing, the packet phone gateway 215 maintains a data 
strucnire or routing ubie as shown in FIG. 5. This routing table associates three fields for each 
subscriber subscnber IP address, subscriber telephone number, and associated packet phone 
gateway address. This illustrative routing table show, infonnation for three different subscribers 
with cable modems 105. 81. and 82. respectively (shown in FIG. 1). As can be observed from 
the routing table of FIG. 5. packet phone gateway 215 is associated with a plurality of IP 
addresses, one for each subscriber. For example, the IP address of cable modem 105 and 
telephone number of user 101 are associated with an IP address for packet phone gateway 215 of 
199.222.104.160. A, such, when cable modem 105 of user 101 sends a telephony-type sign-ling 
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me«age using TCP/IP. it send, that message to IP «Jdres, 199222 104 160 nf „. ^ 

IP .dd^s, of the TCP/IP message from . c.b.e modem ldentif.es the subscriber. However 
P«lcet Phone gateway 2 1 5 additionally uses the destination IP .ddres. to «ceive messages from 
a specflc subscriber. (,t should be noted that . single IP .ddre. could be used instead for 
pack., phone gateway 215. or. alternatively, different group, of subscriber, could be assigned 
with different packet phone gateway IP addresses.) 

^•^•"'y.*«'outi„8«-WeofF10.5 isusedbyp.cketphonegateway215.oreI^^ 
s.gn. mg fVom local switch 220 to the respective subscriber. For example, incoming ISDN 
s.gn.I.ng messages corresponding to DN, listed in the Uble of FIO. 5 are relayed by packet 
phone gateway 215 .o the corresponding cable modem at the indicated IP add^ss. Using the 
above example, when packet phone gateway 215 receives an incoming ISDN signaling message 
.denti^ing DN 908-949-«. p.cket phone gateway 215 translates the DN to the correspondin; 
IP address for cable modem 105. and retransmits the ISDN signaling message in a TCP/IP 
message to IP address 199.222.104.150 (cable modem 105). 

As such, telephony-type sen^ices are provided in a packet-switched environment In 
support of such services, cable modem 105 (described further below), provides any of a number 
aud.o signals to user 10. to reflect call progress responsive to received telephooy-type signaling 
messages as .presented by ,he^lspN:TCPnP signa,i,g,,For example, when an incoming call i! 
being placed to user ,01. cab^e modem ,05 first receives the respective ISDN signaling message 
and .„ ^^^^ ^^^^^^ ^ ^^^^^ ^^^^ _ ^ ^^^^^^^^^ 

with ISDN practice, some audible signaling, such as ringing is generated by the customer 
premises equipment (here, in accordance with the inventive concept, cable modem 105) 
However, other types of sign.U thatauseLreceiyes.s.u^h^, ^ user busy" are c^ried as both 
J^tUcon nol signaling in the D^hannel juwetl as audibl e tones conveyed b^Ti;;; ilchann^ ^;^ 
U,e local sw,tch. In this context, as described below, such B-chaanel signaling is conveyed by 

UDP^IPme«age5.from,p_ac^ plK»e gateway 2 1 5 to cable mid^ijilosT 

Once the above-described telephone call between user 101 and user 166 is established 
cable modem 105 samples and digitizes voice for transmission to the called party as known in 
the art. In t! . example, the "User Daugram Protocol" (UDP) i, used to transmit voice packets 
to packet phone gateway 215 over the packet-swi.ched portion of the connecUon TT,is UDP/IP 
method of sending voice packets over a packet-switched connection is well-known and 
mmimize, packet-switched delay.. (Tl^ere is . tr«le-off in using UDP versus TCP e g UDP 
does not guarantee error-ftce transmission and does no, requi„ receiver acknowledgment) 
Upon receiving the packeu containing audio information, packet phone g.tewaV 2.5 
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dep.cket,2es the .udio »d provide, the audio digiul bit stream to the prior assigned B-channel 
of ISDN interface 216 (determined during call setup). Similarly, in the reverse direction, packet 
phone gateway 215 p^Jcetizes the received audio digiul bit stream for transmission to cable 
modem 105 via UDP/IP. Responding to the received UDP/IP messages, cable modem 105 
depackefzes «,d converts received .udio samples to w «,.|og fom, for transmission to 
telephone 115. 

For reference purposes, FIGs. 6 and 7 show the protocol relationships between the 
packet-side and the PSTN-side for the control signaling (RG. 6) uid the user channel (FIG 7) 
It should be noted in RG. 6 that ISDN call control can use H.323 setup sundards. 

It should be noted that in the above description (he telqAone call uses packet transport 
between cable modem 105 «,d packet phone gateway 215. and circuit transport beyond As 64 
kbps of bandwidth is available for a voice call over a siiigle ISDN B-channel no audio 
compn«sion is necessary. However, voice calls to a packet-switched endpoint, e.g.. off of 
internet 55 of HG. I, may require compression. In this insunce. cable modem 105 is modified 
m any number of fashions to activate compression/decompression functions as known in the ait 
For example, cable 105 can be administered by the user. e.g.. via «t equivalent "AT-type 
command" to use compression. Alternatively, cable modem 105 can adaptively use compression 
based, e.g., on the destination IP address. 

An illustrative block diagram of a cable modem in accordance with the principles of the 
mvcntion is shown in FIG. 8. Cable modem 105 comprises telephony portion 600 and packet 
portion 700. Although not shown, it is assumed cable modem 105 is powered locally (versus 
receiving power through HFC 200). (It should be noted that various safeguards can be taken for 
ensuring power to cable modem 105. e.g.. via a power source with battery backup, etc.) As can 
be observed from FIG. 8. cable modem 105 couples to PC 110. telephone 115. and HFC 200. 
Also shown in FIG. 8 is a coupling to an analog or digiul TV set (described briefly below). 

Cable modem functionality portion 700 comprises memory 705, CPU 725. receiver 735. 
runer 745. and splitter/combiner 755. and ethemet interface 760. Splitter/combiner 755 includes 
a "diplex filter as known in the art. (It should be noted that, alternatively, spliner/combiner 755 
can be external to cable modem 105.) CPU 725 is a stored-program-controlled central 
processing unit as known in the art. e.g.. a microprocessor, coupled to memory 705. which 
provides both program storage and dau storage. CPU 725 controls both the transmission and 
reception, of packeu to. and from. HFC 200 via splitter/combiner 755. In particular in the 
transmitting direction. CPU 725 formats dau into IP packets for application to framer 730. 
which "frames-up- the received daU to generate a sequence of TCP/IP or UDP/IP frames to 
transminer 740. The latter provides additional error correction/detection coding such as Reed- 
Solomon coding as known in the an and forms a modulated intermediate frequency (IF) carrier 
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II T"'^"*""- • - I. dt:^' 

SP „5 p^vid^ c.b,e.TV „,„.„„. ..v „0 (i. i, r„, ^. „ 

of.h.,««npl.,U,.,TV„Oi„clu*,.„,^ui„^e.W.TVd.cod,n,fu™,i,„, 

P-o« 600. CPU 725 h.„d,. p„.,„ r.™ i^.^^ 

EU,«.„ -«rf„e 760 ccupte ,„ d.„ ..nni.^ «,„ip„,™, „, , 
10^ n.. laner fom,, a mU,i.m.di. .ndpoin,. Tl,., is. PC MO (« mmioned ..rfi.,) i. ,„i»bl, 

Tdeph„„y po„i„„ 600 compri», m.mMy «2S. DSP 620. coa»^.r 610. «,d subtrib.,- 

IrtspT'"" ""^ °' ■>«■"«-> 

!« "°;""°"*'"'^-~"«'"'i»''^"«»''P~~o,« known i„,h.„^ M.„oo- 
625 pm,rf., boo, progn™ „o.h. »d d.» sB^ge for DSP 620. SUC 60S n,o,M.. tf,. «^„- 
.n.«f«. ,0 ..lopbooo , ,5. Conv„„ 6.0 p«vid« U» in»rf«. b«««« a. digW wortd „d 
.1.. «.log wo.,d, i.... co„v.„„ 6,0 i, . „f ^^.^^ digiul->„.„.,og 

s.n,„U.or fi,„c.,o». v,. SUC 605 Tha, is. cab.. „„d.„ ,05 ".^.ka ,ik.- ^ ^ . 

«.^hon. »«wo,k ,„ „5. po„ 604. As . reauh. „ n,od,fic«io.s ,«,„.L „ 

b. ,0 ....pbon. „ 5 .„ woH> .id, ^ i„v«„iv. co„cq„. ni. «l.ph«,. 

ft.nc,,™, p,o., as a s« of ,„.,.k,o™ ,...pbo„. sig„.,i„, ^ „ ^l^''';: 

kook. p,o„d. teop cu„a„, p„,id. dial „„.. d««, di..ing (p.,,. „ dIMF). «c. Sine. a,.,. 
<l.nc.,on, a^d .hair inp..„,«,w«, a,. w,„.k„o«,. ^ ^ ^ de.cnb«. i. d«.i,. SUC 605 is 
co„„o.« b, CPU 725 vi. .i„. 606. Co„s.,„a„,„. as .SDN s*u.ing ^ „ ^Z ^l 
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CPU 725. the lane, decodes the ISDN signaling m«s.g« and controls SLIC 605 to . 
proper signaling back to telephone „5. For example, "ringing... «c , ! T' 
.action sue .OS p.v.des an ..o.-hoo.« inj.io'n. di^^di ^ TT^^ ^""^ 
control CPUJ- ror^ats th. infor^aUon into .SON signaling Lsages' rapp^, ^ ^'^ 
Another funcuon perfonned by telephony portion 600 i, the PCM cZ . 
compression (if necessary, of audio signals. In the context of the .J^llZ^T^' 
was ass^med that co.p„,.o„ of an audio signal was not necessaT" T^^^^^ 
coveys audio signals to, and receives audio signals from. CPU 725.rconverter 0 , 
con.. benv«„ t.e analog domain and the digiu. domain (the .:^ZlZ cm 
ncoded signal or "DSO", However, if necessary. DSP 620 provides for comtTsi n 
decompression of PCM encoded signals. In this case SLIC 640 . «■ «<""P««'on and 

* ^LiC 640 conveys aud o siim«lQ m m^a 
rece.ves aud.o signals from. DSP 620. via converter 610. DSP 620 receive PCM TlH Z 
from converter 610 n«!P /:in receives PCM encoded aud o 

convener 610. DSP 620 pmvdes compressed digital audio to CPU 725 Similarlv i. .h 
reverse direction. DSP 620 receives a comnr...*^ m- ■ :»«milarly. m the 

receives a compressed audio digital bit stream from CPlf 79s 
decompresses this signal, and provides PCM u ' 

provides analog audioTo telephone M ia SUcT^ A 1 '''' 
or disabled in any Z way, to ^ide fori. comT 

encoded signaling. compression/decompression of the PCM 

AS can be observed from the above description, the invent, ve concept allows one to „. 
a regular tekphone into cable modem 105 to make and "^^P^ one to plug 

2 1 5 wh.r« thi. IsnN ^ - >n»»>nia m isdn s«i,p m..ug. lo p„k„ ph„„ 

""'t 
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call to PC 1 10. which cither c.uscs an alert (audible. ,«ch « . ringing signal, or visual) to be 
generated. (In th.s mode of operation, it is assumed that PC 1 10 is powertd-on and available to 
receive incoming e.hemet-typc packets). In contrast. FIG. 10 is illustrative of a cable modem 
that provides an integrated form of telephone. In the simples, embodiment, functionality 
5 previously found in telephone 1 15 is now included within the »ble modem as represented by 
telephone US'. In other words, cable modem 105 has a dial pad. handset, etc. (not shown) In 
this application, the cable modem is utilized primarily as a POTS telephone coupled to a packet 
switched environment. I, should be realized by those skilled in the art that integrating the 
ftinctionality of telephone 1 , 5 into t^- cable modem provide, the opportunity to simplify the 
10 circuit design. 

It should be noted that although physically diflfeteni hardware configurations are showi» 
m FIGs. 8. 9. and 10. the same software can be re-used between the three illustrative 
embodiments with suiuble portions either eliminated, or via configuration settings disabled For 
example. ,n the laner case, a set of -DIP" switch-^ as known in the art identifies the customer 
configuration for CPU 725. e g., no telephone connected, no data terminal connected etc Such 
an approach can also be used to identify the default endpoint. e.g.. all incoming calls from packet 
phone gateway 215 initially ring telephone 1 15. Alternatively such options can be set via a 
command mode ' similar in efTeci to that found in analog modems today. 

The foregoing merely illustrates the principles of the invention and it will thus be 
appreciated that those skilled in the art will be able to devise numerous alternative arrangements 
which, although not explicitly described herein, embody the principles of the invention and are 
within its spirit and scope. 

For example, although a "cable modem" was used to illustrate the inventive concept it 
should be realized that the equivalent function of the inventive cable modem could be included 
25 within other equipment such as i. personal computer, dau appliance, etc. 
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1. A modem comprising: 

circuitry (604) for coupling to equipment that provides telephony function* and 
circuitry (730. 740. 750. 755) for transmitting the packets 
CHARACTERIZED BY 

610. 620. 625. 725) responsive to signaling from the 
infTZtfon ^<^^ 'on^e Packets include tdephony-typc signaling 

2. The apparatus of claim 1 further 
CHARACTERIZED BY 

receiving circuitry (735. 745) for receiving packets; and 

processing circuitry (605. 610. 620. 625. 725) responsive to rclephony-type 
s.gnahng information recovered from at least one received packet for ringing a telepho^ 
coupled to the modem. 

t.l.nK«^" ' "•'^"'^ P^^'^^^ includes 

elep^ny-type s.gnalmg infomuition by including integrated-services-digital-network 
(•SDN) signalmg messages in the respective packets. 

with Q 93^' '"'"'''^ "^'"^ ' ^""'"^^ '^^^ "'^"^^^ compatible 

5. The appa«ms of claim 1 wherein the circuitry for transmitting i, for coupling 
to a cable network, whereby the modem is a cable modem. 

6. A method for use in equipment for providing telephone services over a cable 
network, the method, 

CHARACTERIZED BY THE STEPS OF 

coupling to at least one packet facility and at least one switched facility 

» ^^•'^Phone signaling message from a switched facility coupled thereto 

the telephone signaling message comprising, at least, a called party telephone number ' 
.denufymg a packet address from the called party telephone number; and 
transmittmg the telephone signaling message in a packet fomi over the packet 

facility to the identified packet address. f 

7. The method of claim 6 wherein the transmitting step includes the step of using 
a transaction-control-protocol/lntemet Protocol (TCP/IP) in transmitting the packet. 
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FIG. 3 
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FIG. 6 
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FIG. 7 

PSTN INTERWORKING 
USER-PUNE PROTOCOL EXAMPLE 
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